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(57) Abstract: Conventionally, there have been 
problems as described below. Most of the resist, the 
wiring material, and the process gas needed for the 
plasma treatment are wasted in the manufacturing 
process of a wiring by the conventional lithography 
Smce evacuating means such as a vacuum apparatus 
is necessary, it is unavoidable that the scale 
of the system is large, thereby increasing the 
manufacturing cost accompanying an enlarged 
substrate to be treated. According to the invention, 
a method is adopted in which droplets of the resist 
or the wiring material are jetted in a straight line 
or a dotted line directly onto a required portion of 
a substrate so as to draw a pattern. A method is also 
adopted in which a vapor-phase reaction process 
such as ashing or etching is conducted under the 
atmospheric pressure or under a pressure near the 
atmospheric pressure. 
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A 7 K5 106 iZ&ttzmffi^MKS 2 0 7 OD^tftd^&Ott, 

20 0 2 <D^mtzftT%mHznfcmffi£:oMn&%:mw-§rz>z.£Xs mffie>&®> 
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^JEE^fcte^JEifiGTF ( 5 Torr- 8 0 0 Torr) Xffz> H 

mz, mm^mw^-vm^^^&^^x^mmmm^s i2 4§#itti 
10 mt^o 024 (a) *§£BM\z&^xm^*>n2>77X'?mwmw<D— w 

6tctt, ritiwx0^77M^ •y^^yp&mzfti&isn&ffim&fa 

15 (D^mm<Di&m^B^hvx,mwi^mm^\zvrcmmwm^n'DXh^o 
mM^i 7-e«>^-fe^h^i 6 Kise^n^MMg 1 3 tiii (n 

ts^XTMiiistn ^^Jii?g; i o > R^os^^wr^)^^ 
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5 ^cy^X^MS^fr^lgUcte, ^7X^51^^ l 2 RDtmfe 1 3 0 

2 5 (A) RM^<D«@SrWr^>^^X^^#^l 2©^0Sr^U, 

S2 5 (b) ~ (D) \zfemwnWi<Dnm<D%imm$:7j<-ro 

10 EI2 5 (B) IZ&^T, &m\ZJiX<Dm?&&?KV. 2 1, 2 2S7^r!) 

tftm7k<Dwm\z&Qmmm\zmmmw&ft?m&<Dtom&w±VT. mm 

15 M3fc££^^OfpJ±;& r pJfg£&£ 0 ^ 2 ©is 2 2 li, %n<Dn&2 i om 

t^2©ii2 2tt, ^o^tc:yX;W©^x<D^pS:Wr^R^^^wr 

5„ z:©^ i©*«2 i t^2 (Dmm2 2 ©MttKiw©£W!K:wu W27 

^l©ti2 lfcffiElift«£E (10-500 MHz) 5&tEPJjn$n& MfB^ 
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^^*;^^<7><b#W^^)&iaeSIS^tJR^tt^^^*^a^ 1 3 (Dig 
X#X<Digttnt&<5lffl 3 mm^T> #S b < fet 1 mm£TF, 

sfe, 025 (b) h\zmffi&mfczwnwi<D'77X~?5££.^®Li 2*02 

5 (C) (D) t^t. 02 5 (C) tt, 1 1 ©1® 2 1 2 Oil 2 2 

15 <fc0*>ft<, R~D$fZl(Dmm2 lWf^fbT^D> 02 5 (D) 

l:St^7X7%4^ 12fl fg 1 2 1 RtfSg 2 ©Si 2 2 ©Pi^fg 

^JEXteTC^JEiSIt (5 Ton— 8 0 OTorr ©flE^iSHS:^?.) TTlWf 



WO 2004/070823 {_) V ) PCT/JP2004/000918 

29 

■ 



WO 2004/070823 (_ ) f._^CT/JP2004/000918 

30 

tin o i 2&&m'rz> (0 7 (a)> (b))» % a\z. mMommi. 
mm&m^T, tin o i 2&m$imzx.y9>>f-tz> (0 7 (c»o mm 

2Ly9>tfte. tllltl Oil & 7 X^? 5£5i^Wi 1013 &m 7 

mm&ifsi'J^X'TMm&ft ov^x^mmmm&m^frm&'vte. 07 (e) 

© «fc 5 {C 7 7 X T & £ 2 iir T X y 9 > 7 & ff 5 «, 
10 5 (^7 (D))» 
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1 0 2 2$:. & 



5 ^KD^'fb^n-tX^V^iCVD^ Ofc#IMBKJfti£) ^ic^O^mf^ (' 

8 (a). (b»o mmmi 02211 mitmrnm^mt^mfs^^om 

i&iC^fcJ©?:* h U V ^7 7 >f a t7 SI ViT, MfB^i^Ml 0 2 2 Ji 
IdiPtl 0 2 3 SMt5 (0 8 (C))o il 0 2 3ll ^tClBB^^^^^ 



10 W&iJrttbfclRKl: 



@2H^ 2 — > © £. 5 <fc 5 izmf&T 



1 0 2 2^CD«?£f£fc:i5 



1 0 2 2§7th , Jy^77-f- 



15 



1 0 2 3 fc^f£t£J£j&bTfc&V>U, PJfO^Tt)^^. #t£RJ£ 



1 0 2 2T^^*j^SiBeb. m&1&f&MM\Z£> 



ii&iMI 1022 



20 



z\(DMl 0 2 3ii»5«I;5l:v «tt«a»i«ltM*fct4/«3RiBat*t»a 



1 0 24H EI 8 (D) (D^T!^<fc5Kl#E*MSl£l 0 2 1 ttS^Wt^ 
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$U P^K/^^^tt^g^^l*^ H 1 0 2 6fc£, 0 8 (F) ©3c 

mo&?iz&MwmtfLi o 2 i £ffi*n$Ki5tsrr£ 0 §102 3 &$e$iiraifc 
das (d), (f»o t<omm. m&i o 2 3t)mm\z<k-oTmt£t£ft, 



5 B3I£/1^ — > 1 0 2 5a*3£lil£n£ (0 8 (E)) 



0 9 ^#RgLxT_bl2Xg$rmBJf ^>o MISSIS 1 0 3 1 ±lC, ttaWftS 
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£m*T, T h U 0 3 2 £^at-r& (0 9 (A)* (B)), 

^TtlllSli 1 0 3 I43«fctf»a*l 0 3 2±lC^mi 0 3 3£|»JlT&o 
5 iT^oT'feSVi. $.fcmmi 0 3 3(^M©¥t«t^T^, LCD A° 

^;i/0^x@T^^tT $ n & BBfRiM"^ ; & o T & ^ . 

10 mmmi) 

15 h7>^^ (TFT) (D{Emj5&T:&Z>a 



0f^i^lt-r-5e:^:T. -Jr — h «HRtfB3i8l 2 0 0 2, ^am^RlKSBiH 2 0 0 
20 3&^-T5 (010 (A))» MSRtf B* 2 0 0 2 5-^50 

k\z, ?— h 2 002. ^a«@s:t^saii2 0 0 3^/&$n 
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5 IB$£2 0 0 2, ^»«@RlKgB^2 0 0 3 ^S^dlC^X h 2 0 0 4, 2 
0 0 5 £"®#rr& (® 1 0 (B))o 

V*T8g^<£^X"T£^/&b, ^— h m«ttfIBg§i 2 0 0 2 , ^««@R£K|B 

ViT7 7"»^<k0l/^Xh^4t5. (Hll (A), (B)). 
15 ^±©Igl:,kDy- h mtsRtf gall 2 0 0 2, mm.nMmSW^2 0 0 3 
Z&tiCT&o te&tf— h«@S:^B2^ 2 0 0 2, ^*«@S.tKSB$l 2 0 0 3$ 
^jfct-^tttffcUTtt^EU (Mo) * 3=-^> (Ti), &>&)V (Ta), ^ > 

ifXT> (W), ^nA (Cr), T;i/^n^A (Al), M (Cu), ^v'A (Nd) 

0 0 6£J£firr5 (011 (C)). *H|fi0OiC^ViX«y~h«feltli;2 0 0 6 
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tit, ^mflET-e cvd ^ic^o^k^M^^-rs^ Kibl^lxtt 

£ 5fc4MH©#tt UA^U>^, LP (MJBE) CVD&, ^X"? CVD 
££0 2 5~8 0nm (jf*K«3 0-6 Onm) <E>J¥ 

5 12007 s^arrs. ift*5tt¥tt#:ji 2007 ^^ssiiicfts^ns 

H?'**)Wikmm 2 0 0 8 SMt5 (012 (B)) 0 

K^t*Mil2 0 0 8 0»U Ctt, «!HB©«6«*Sfir*t«t^«'SfflViXW^ 

^^TnM^^liM^##t-^^#»7n^^iJn$nfe#^M^S#:|^2 0 
0 9$, t®lSf±0MI3^t5 (012 (C))o 

15 2010, 2011 &MJ&TZ> (013 (A))o X • H K >m@R 

«^13^2 0 1 0. 2 0 1 1H 010 (A) Tb^m 1 1 (B) iZ^Vtcff— hM 

m~&.zmm2 002, $iti&tfG»2 003 

t£&v>. y — x • h k-f >m@R^@B^i 2010, 2011 otsuBtt 5 — 25 

wmgST?iIt§. HBV-X • F Wf >«BRtfK*2 0 10, 2 0 11 
20 SMTSWtLTH y-hm^, E^t^EMC^U:/^ (Mo), 3^ 
> (Tl), (Ta), ^>^Xt> (W), ^DA (CrK T;U5 — (Al), 

ffl (Cu), (Nd) Sr-g-tfT;^— -7 A (A 1 ) Ctl^OtlS 
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^(D'&. V— X- H W >%MJkX$$£M 2 0 1 0, 2 0 1 1 STXi'tlt, 
nMcDS«M^##-r-5^#7n^^in$nfe#^®¥^m2 0 0 943«fc 

xy^>^£fr5 (^ l 3 (B))» ^**;wgffc«fc43V*T«\ t&l2.^^^;i/ 

>tfW±m 2 0 0 8T©^14¥##:®2 0 0 7 teXy^>^£ n&V> 0 
3 CVD fe*S^»©^j*fcJ:D, #Hi&2 0 1 2£rJ§»r3 (HI 3 

(c))o *mnm-v\z* umm2 o 1 2 tVTKm.mrF-v cvomz^v^itm 

2 0 1 3 (014 (A))o n>^^ h*c-;i/2 0 1 3<Z>@te, #X 

^tt^P^C^J0T£il5J^mjE#£I8ii5T^££T, 2. 5~3 0Atm^ 

0 (A) Tbmmi 1 (B) ic^bfcy— h«*Rtfffi»2 0 0 2, ^S«@]KXK 
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2 0 1 4<£$m£UTITO (^>^^^ft7X^), BWb-f > 5? =l ^ U 

mfcM&t&& dn 2 o 3 ) - zno) s wtitm^ (zno) mommmmm. ^r^t'E 

ijyf> (Mo), 3^>(Ti), ^>^;P (Ta), ?>if7>^> (W), ^PA (Cr), 
5 T;U5-^A (Al), $1 (CuK (Nd) £^t?y;i^-#A (A 1 ) 

«f^», ;rn<b <z);fiJB ^/tfcJ^&Ocfc 5 ^llt^^ffl ^ £ £ *lfg-t?a& § „ 

^ * bGIB^E id <£ o Tf£§l IT *> & H C t 5 ST & Vi, 

IIb7>^^ (TFT) ^f^MT^>Jli:^#mt-r^o £*T, 
Ih^^X^ (TFT) 
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mz.m^'t^z. tT, 5 s —YmM'Ba£ l ®iWtz 002. ^mm^WBasmu 3 0 0 

3&JE*T£ (015 (A))o 1- mSRtf gEH 3 0 0 2(Dg§M©te5~5 0 

h«^^I2H3 0 0 2. ^*«@K.tfil8t3 0 0 3^j££n 

^KDIgHiOy- hm@R^@B^3 0 0 2-, ^am@R^lB^3 0 0 3 
^^■T^o Jte^y— h«@RtK@2H 3 0 0 2, #*«@R^S3H 3 0 0 35 
15 MT5WttTtt : EU^T> (Mb), 3=-^> (Ti), #><!?)V (TaK ^> 
^X^> (W), ^DA (CrK T;P5Zi^A (Al), 8! (CuK ttz? A (Nd) 
^tyT^—^A (Al) ^K>, ;in£(P^Jl£fcte^&<Z><fc'3ft:#tti£** 

20 0 0.4**lW« (015 (B))o *mfiWfc^V>Ttty-Mfiai!l3 0 0 4 
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2 ZlZtetoO^m (XA'y^U LP (MBE) CVD^s ^X^CVD 

\Z&Q 2 5-8 Onm ($? * V < \t 3 0 ~ 6 0 nm) <D»$TEH£*NII# 

13 0 0 5 ^g&^&s 3005 n^nmmm\z^^n^ 

#M,M¥MftmT?&Y)*&1l&M^fiL3 0 0 1±©±®ICJ^^T?)(® 1 5 (C))o 
3 0 0 6 (016 (A))o t?t^li3 OO60MHtt, 

is)m7,*** j *>tfv?- (hsq)> 7KS<k;y;^;v^^-fe^^^>^ 

IJT- (HOSP) ^£JBnT<fe&n. 

in t n iCitl S^«$i?ti« ^ nfc#il¥i*l 3 0 
^MIl1S±©±®lcMt^ (016 (B))o 

3 0 0 8, 3 0 0 9 (016 (C))o Z\0)M&*>mU£ti:2>mffi& 

m.m^mmzmM^^z\^w.mn^-y^m^rr^t^> ?*hvvtf 
77j-7u±x%:!&wtistfL^o v— h v^ynmmmu 3 0 0 8 * 
300 9 commit 5 ~ 2 5 Mm^^JSiirr^o Huiay-x • kk >m^s. 

£JC@EiSl3 0 0 8, 3 0 0 9&m&TZ>W&£VXte. VMM. mUt-WlM. 
\Z*:V7t> (Mo), (Ti), ^>^;U (Ta), ^>^Xf> (w), 

A (CrK T;P^-«>A (Al)\ <H (CuK (Nd) ^if7^S^fA 
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^r<Dm> V— X • K V-i ynWBOSUWt 3008, 3009 t bT, 

Xy^V^fr? (017 (A)). ^^;i^J&g&t£33V>TfeJU MfE^^;i/ 
(Xy^>^#itm) 3 0 0 6fcl«k-pX, ffiU?- *r * )V$mWk (Xyf 
>^#lhm) 3 0 0 6TOiffitt*##:I3 0 0 5«l7?>^na^ 

s&k: cvd mi3LE'jk%\<Di5mz&*). &mm3 o 1 o^^rr^ mi 7 

(B)). ^USStfUXki, Mli3 0 1 0 £bX;M?CmTXCVD&fc<k D^fb3£ 

^B^fflV^T^Oy^XT^^b. yn& — > 3 0 12 ©lotti 

^1^113 0 1 0 <DX-/5 L >^&ff 5. ^©J: 5 Id L/ X 3 > ^ ^ h^s— ;i/3 
0 13 Sr^^-r^ (017 (C))o n>^^ h^c— ;P3 0 1 3 ©gti, 

^mmfflizma-tz&mwLnmm&mffi-r&zziT^ 2. 5-30 umnmiz. 
juti^sn^its dais (a))o wz.mmmmottmizi'T \to 
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>z?yj±WMkXX'£t&). ^{b-r >z?=LV2±&<kM&&& (ln 2 0 3 ) -ZnO), 

mtm® (zno) ^commmnm. ^r^t^e^^y (MoK en). * 

>&)V (TaK ^>yx5 i > (W), ^PA (CrK 7;l^~!7A (Al), M (Cu)> 
^^-v^A (Nd) ^ttT^-OA (Al) Ctl6> (D^Jl^fcte^cD 

£D l/^X h^iftl^b, Bitlf^^l/^X >3 0 1 4^-5 

(HI 8 (B))o $e»fcHufB^JEETtC*^^y^X^^^^^W-r^^^ 
XV^S^SSrffl^T^OO^^X^^r^b^ l/^h/^->3 0 12© 

foTV^ViHili^^X>y?>^*t5 (018 (c)). ^uxttfia 

7 h/\°^ — >3 0 1 4SrTy>>^*-r^HitC < fcD> ®^*@3 013^ 

(019). 

h 7 > ^ £ mm&W £ V>Tf£§S L> T & V* Z. £ ItM 5 * & & V> „ 

g*T?&<5^ i^^©f^M7jS^^^^e (EL (XUi7 hD • 
>>0 t-it/BbT'fe&^o 
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(HJ&fll3) 



i©iih7>^^ (tft) <Dftmijmx&z>o 



S4£3 l 0 l±\z. T i 



15 ^^5ttb'r^iitfcj;^T^^$n-& 



(S i N x ),mft;^fc:>"Jn>(S i O x N y ) (x>y),gfl28ft>'U3>(S 
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z> (®2 6 (A»o itwtbTttAg^^fc^ ztuzmfe-znzhw 
«&^o torn, mnmvmmt. mmo^mmti^^x^^mzsrcm^ 

5 z\z\n. mmttmiiisTfeAg&m^fcitf* ^tuzfflLfetsn&tswtefc 

Vi 0 tf&lCfc, Au, Cu, Ni, Pt, Pd, Ir, Rh, W. Al, Ta, 
Mo, Cd, Zn, Fe, Ti, SK Ge, Zr, B a#<D&M* AD7*> 

10 n^vi. ffiaM^fc, nffi<Dj&ni2mm<D*><D&mm-rz>z\t 

fti/iJnX ^fbT^SXi^A* ^{b^>, ^ikPyfJl (TaN : Tantalum 
20 Nitride) te£&m&^tsmm&XUm>m&(DV!in%:m £<fc^o 

MOtltl:fflU5MO^tt3 0 OPa- s&T*>W3tT&£o 
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ttM:flSrr*t<fcV>. —MizVT. I TO, IT SO. W^I-Ov^A, ^ 



5 iX«^i[$tfc«l!l©l!igttl 0~2 0mPa • sT^5. 

!RStfcfflV^iaflK*CD*!iflEtt3 0 OPa- s|JlTdWIT$5. Utitt* 

<fc^„ —mtiyX, ITO, ITSO, tl-f>v Jr >A> ti^X^Wci 

10 nxi^t $ trca^ciissgtt 5 ~ 5 o mp a • s, m&mt&izmMJu&fr 

f $tfcMMI«5~2 OmP a • s, &£^f&£^X 
i)$Wfi!iSttlO~2 0mPa' sW. 

^±©^X@^5^T, h«@3 1 0 3*«$n5 (EI 2 6 (B)), U 
Z>. Mill CMP Hyf/tyjF, 'J7D-, 



$K»(DJS«>&2k AW7XXA7^> CVDlCii^&J&fi, 1/— If— 
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y-f«fil3 1 0 3±KU ^-hiil3 10 4i&Mn (0 2 6 
(C))„ ddTtt, Kff^l-l'OnmOttftftflS^fll (S i ON) £:> 

5 I*UOO-4 0 0 nm©tMi (SiN x ) X/ly ^ U >#mi3LE<D 

^Iw,y-h^m3 1 0 4_bl£,*NS#:igl3 1 0 5 &»fiJc*r'S (H 2 6 (C))„ 
eiei-e«, KJPj^I 0~3 0 0 nm©t57^77X->U3> (S AS) iH 

15 -g&GD^ldfcJ:, 0. 5~2 0 nm©^|,a^^T*D, mif!$y&ili¥^#: 

0 cm- x «k0 ! bia»*fl!lfc:>'7 hbT*50, X«HsJ#fT?teS 

-?Z>£-gnZ> (111), (2 2 0) OleJifftf— >7tfmM-£tlZ>£^5&W<.&& 

t^T^T^^'J^Mt S i H 4 , Si 2 H 6 , SiH 2 Cl 2 , SiH 
C 1 3 , SiCl 4 , Si F 4 ai*©Stt^y7X , ?CVDSC«koT^ 
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^«2~ i o o om&mm* &t}\tm^o. iPa~n3Pa©ii> m 

IMtttlMHz-l 2 0MHz, $?£b<tel 3MHz~6 OMHz <hT 

£ smiraUfciSgm 3 5 0 x:^T> jftb<iiioo~30oic 

Kixio zo cm- 3 &rfh-r^z.ti!}m^v<. mz, iii^a 5 x i o 1 

9 cm- 3 eAT, $?£L<tel X 1 o i9 cm- 3 «Ttn. z\z\-vmwv 

% A\Z, ^iM3 1 0 5 -tie, nS©^i#l3 1 0 6 ^mtfrtr^ (13 2 6 
(C))o : S iH 4 , H 2 , PH 3 (7^X7^» <Z>ig£-;tfX£, ^ 

X^CVDSSffl^D- ^m^t* ^Jl^lCcfcoX, JgU^*4 0~6 0 n 
m©n§! (n+) 1 5 7 €^7 7 ^ 'J 3 >I$I^ L fc*^ ZtlizmfeZtl 

ff-hmmms 10 4. ¥iM3 l 0 5 WnS©¥#M3 1 0 

mzm*izmxvT^z>7km&$&mvfs.\,* 3 0 ot^Togmfc^rrs-i: 

fcufe, ^f#I3 1 0 5Rt;nI©¥iM3 10 6 tbtll X^P^T 
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nIO^iM±3 1 0 6 \Z. ~?X&rt# — >Z 10 7 £7£firr£> (0 

2 6 (O). 7x^;^->3 io7H &&mv7* hu-jx h&m^xm& 

£ V*T^/*rr £ £ t £ b < , Sr^Mic *> % , 

10 ^IC, ¥if 1 3 10 5 &tXnI©f iM3 1 0 6 7X^/^->3 

lorm^tbtx^^^m (®2 6 (D))» einCcboT, 

3 10 5R^ni#iM3 1 0 6HMl:M$tl5, X«/f >^tfct, 
20 tB^^<t^T^-r^> (0 2 7 (A))o it^tbTIt y—hm^lCffl^fc 
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i3109, HK>*@3 1 1 0 (0 2 7 (B))„ ^it 

10 #ClC, V-^S3 10 9, HK>1H3 1 lO^^itt, nlO 

mn£3 ill, HK>m3 112. ^^;i^*£3 i i 3&m&-tz> (® 

G»> Iyf>mtlTil C F 4 t O 2 OI^^X S OdU lv c £ 

20 3 1 0 9,HH>li3 1 1 0 ±IZ./Sy>"<— ~>3 Vi^J&i^UTfcJ:^. 



WO 2004/070823 £j ( _ ) PCT/JP2004/000918 

49 

X^£» 



»> 



WO 2004/070823 



<__-PCT/JP2004/0009 18 



50 



02 0 (A) \,%mX&2 0~8 0-T >f©^IO^^|ft5^gtT 
M#4 0 0 1, 3£Jf^4 00 2, ^S&4 0 0 3, Xlf- # — SB 4 0 0 
4, If^AAflB^ 0 0 5^£#tTo ^SB4 0 0 3<E>f£ggKljjI 

fgH#ft (1 0 0 0 X 1 2 0 0 mm 2 ), Iil7*s1&ft (1400X160 0 mm 2 ), 
m-tntt (1 5 0 0 X 1 8 0 0mm 2 ) <D<fc"5&* — ^Tf£ 



20 (B) te, /— hM/t-y^;P:n>fc^— ^T&O, ##:4 2 0 1, 



10 



;#:4 2 0 2, ig^g&4 2 0 3, *-^-H4 2 0 4, h 4 2 0 



5, 3jW >5V >^T!)X4 2 0 6^^tTo ^gB4 2 0 3£>f£ 



2 0 (C) «iE&&#£ffi^fc&#M©Hffc?f£gfll (JUfctofcfcfcDVD 



m£.mW) *ft4 4 0 1> iflc4 4 0 2> iiHA 4 4 0 3, 

15 B44 0 4, mmmfc (DVD« i^M4 4 0 5, ft^-4-4.0 6, 

SI5 4 4 0 7^F^ty 0 I^A4 4 0 3 UT®#<f 
U ^S5B4 4 0 4te^£LT:£^1f3B£^"r5^, #fgHJ& % dtl6» 
jjxgBA, B4 4 0 3, 4 4 0 4 <Z>f£§gK:ii/H £tl<5„ 



2 o (d) itm&mmzi-v&t). 501, g^g&4 502, ^ 



20 ^#-h4 5 0 3, i^<75 : 4 5 0 4, 4 5 0 5f^ttJo 

^mmitm^4 5 0 2<z>fMK:iiffl$*i£o &25, ^©tfs^ttt, pda 
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